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Experiments wi th  t h r e e - e l e c t r o d e  t r a p s  were conducted to-  

d a t e  on a l l  S o v i e t  cosmic r o c k e t s  ( i n c l u d i n g  t h e  Venus probe,  laun- 

ched on 1 2  February 1961) t o  o b t a i n  i n f o r m a t i o n s  on t h e  i o n i z e d  

gas i n  t h e  space  sur rounding  t h e  rocke t s  at t ime of  t h e i r  f l i g h t  

and on fluxes of charged p a r t i c l e s  wi th  compara t ive ly  low e n e r g i e s ,  

l y i n g  below t h e  limits o f  s e n s i t i v i t y  o f  i n d i c a t o r s  used f o r  t h e  

r e g i e t r a t i o n  o f  cosmic rays. The s tudy  of  t h e  c u r r e n t s  induced by 

charged p a r t i c l e s  h i t t i n g  t h e  t r a p s  at v a r i o u s  p o r t i o n s  o f  r o c k e t ' s  

t r a j e c t o r y ,  and p a r t i c u l a r l y  t h e  comparison of  c u r r e n t s  r e g i s t e r e d  

s imul t aneous ly  i n  t r a p s  with d i f f e r e n t  p o t e n t i a l s  of  t h e i r  e x t e r i o r  

g r i d s ,  d i sposed  at random, l e d  t o  the  d e t e c t i o n  of  t h e  outermost  

r a d i a t i o n  b e l t  su r round ing  t h e  Ear th .  It a lso  allowed t o  r e g i s t e r  

f o r  t h e  f i r s t  t ime s o l a r  co rpuscu la r  s t r eams  i n  t h e  i n t e r p l a n e t a r y  

s p a c e ,  o u t s i d e  t h e  geomagnetic f i e l d ,  and estimate t h e  p o s s i b l e  

c o n c e n t r a t i o n  of  t h e  assumingly e x i s t i n g  i n t e r p l a n e t a r y  i o n i z e d  gas. 

1. SOME GEMERAL DATA ON THE SETUP OF XXPERIMENTS 

The t h r e e - e l e c t r o d e  t r a p s  used i n  a l l  experiments  w i th  

charged  p a r t i c l e  t r a p s  have been descr ibed  i n  Ell. The t r a p s  were 
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i n s t a l l e d  i n  c o n t a i n e r s  and i n t e r p l a n e t a r y  s t a t i o n s  (AIS) sepa-  

r a t i n g  from t h e  b e a r i n g  rocke t .  The c o n t a i n e r s  o f  t h e  f i r s t  t h r e e  

cosmic r o c k e t s  d i d  n o t  have compulsory o r i e n t a t i o n  a t  p o r t i o n s  o f  

t h e  t r a j e c t o r y  ove r  which telemetzring o f  i n fo rma t ion  took p l a c e  

( t h e y  were t h e r e f o r e  f r e e l y - r Q k a t i n g )  . The A I S  of  t h e  f o u r t h  cosmic 

r o c k e t  was s p e c i f i c a l l y  o r i e n t e d  toward t h e  Sun,  and du r ing  r ad io -  

t e l e m e t r i c  d a t a  t r ansmiss ion  t h e  normals t o  t r a p s '  c o l l e c t o r s  co in-  

c ided  wi th  t h e  d i r e c t i o n  toward t h e  Sun. 

* 

F i g . 1  shows t h e  l a y o u t  o f  t r a p s  i n s t a l l e d  on t h e  first 

cosmic r o c k e t ,  l aunched  on 2 January  1959. I n  t h a t  t r a p  a s p h e r i c a l  

i n n e r  a n t i p h o t o e l e c t r o n  g r i d  w a s  ap: l ied.  To reduce s i g n i f i c a n t l y  

t h e  r e v e r s e  pho tocur ren t  c r e a t e d  by pho toe lec t ron  emiss ion  from t h e  

i n n e r  g r i d ,  a f l a t  i n n e r  g r i d ,  s u b s t a n t i a l l y  l e s s  dense than  t h e  

f i r s t  v a r i a n t ,  w a s  a p p l i e d  i n  t h e  t r a p s  of  t h e  c o n t a i n e r  of t h e  

2nd cosmic rocke t  launched  toward the  Moon on 1 2  September 1959. 

5 

T h i s  k ind  o f  t r a p  is p r e s e n t e d  

i n  Fig.  2.The same c o n s t r u c t i o n  

w a s  u t i l i z e d  on t h e  t h i r d  cos- 

mic r o c k e t  launched on 4 October  

1959. The t r a p ' s  c o n s t r u c t i o n  

w a s  a l l e v i a t e d  i n  t h e  4 t h  cosmic 

r o c k e t  (Venus probe)  launched  on 

1 2  February 1961, while  t h e  

I 

i n n e r  g r i d  w a s  made s t i l l  l e s s  

dense ,  f o r  f u r t h e r  decrease  o f  

t h e  r e v e r s e  pho tocur ren t .  I n  

F ig .  1. Trap  i n s t a l l e d  on t h e  1st all c a s e s  t h e  s t r u c t u r e  o f  t h e  
cosmic r o c k e t .  

1- o u t e r  g r i d  ( N i ) ;  2 - i n n e r  g r i d  
( N i l ;  3 -  c o l l e c t o r  ( N i ) ;  4 -  

e l e c t r i c  f i e l d  between t h e  o u t e r  

and t h e  i n n e r  g r i d s  ( c o l l e c t i n g  

t h e  lrthermallr i o n s  r each ing  i n t o  

t h e  t r a p ) ,  and t h e  f i e l d  between 

t h e  c o l l e c t o r  a n d  t h e  i n n e r  g r i d  ( d e c e l e r a t i n g  t h e  pho toe lec t rons  

from t h e  c o l l e c t o r )  w a s  s t u d i e d  w i t h  t h e  a i d  of e l e c t r o l y s e r s .  
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F i g .  3 o f f e r s  a view o f  t h e  t r a p s  p l aced  i n  t h e  c o n t a i n e r  

o f  t h e  f i r s t  cosmic rocke t .  A l l  t h e  fou r  t r z p s  were p laced  i n  a 

s i n g l e  mer id iona l  p l ane .  A s  t o  
t h e  second cosmic r o c k e t ,  i t s  

t r a p  were p l aced  a t  t h e  sumnits  

o f  a t e t r a h e d r o n  i n s c r i b e d  i n t o  

a s p h e r i c a l  c o n t a i n e r  ( t h e  upper  

ha l f - sphe re  o f  t h e  c o n t a i n e r  o f  

t h e  f irst  r o c k e t  be ing  somehow 

t u r n e d  by 90' r e l a t i v e  t o  t h e  l o -  

w e r  h a l f - s p h e r e ,  Fig.  4) .  T h i s  a s u -  

r e d  at l e a s t  one o f  t h e  t r a p  t o  be 

i n  t h e  shade  at any given  moment. 

F i g . 5  shows t h e  r e p a r t i -  

t i o n  of  t r a p s  i n  t h e  3rd cosmic 

r o c k e t .  T raps  i n  t h e  u p e r  and i n  

t h e  lower  ha l f - sphe res  a r e  dispo-  

s e d  p e r p e n d i c u l a r l y  t o  one a n o t h e r ' s  

4 

,6 

7 

I 
I 

ILL-. 57- 
! S A '  

Fig .  2 . C o n s t r u c t i o n  o f  a t r a p  
i n s t a l l e d  on t h e  2nd cosmic r o c k e t  

Des igna t ions  a r e  t h e  s x e  as i n  
F ig .  1; t h e  in l i e r  g r i d  i s  h e r e  made 
o f  co l f r a r ; ;  9- Nickel  blende. 

p l a n e s .  F ig .  6 shows t h e  p o s i t i o n  o f  t h e  t r a p s  i n  t h e  A I S  o f  t h e  

f o u r t h  cosmic r o c k e t .  A s  i n d i c a t e d ,  t hey  a r e  o r i e n t e d  toward t h e  

Sun, j u s t  as s o l a r  b a t t e r i e s  a r e .  

SinglC-type va lve  a m p l i f i e r s  o f  small  c u r r e n t s  were a p p l i e d  

i n  all expe r imen t s ,  as t h e y  a s su red  t h e  t r ansmiss ion  through t h e  

r a d i o t e l e m e t r i c  sys tem of  p o s i t i v e  as w e l l  as nega t ive  c o l l e c t o r  

c u r r e n t s .  

A s  a r u l e ,  one of t h e  t r a p s  had a p o s i t i v e  p o t e n t i a l  r e l a t i v e  

t o  t h e  frame ( Y = +15 V i n  t h e  f i r s t  and second cosmic r o c k e t s ,  
g2 

=25 V on t h e  t h i r d ,  and + 5 O  V on t h e  f o u r t h ) ,  i n d u c i n g  a 

d e c e l e r a t i n g  f i e l d  f o r  t h e  f f thermal f '  p0 r ; i t i ve  i o n s ,  b u t  n o t  h i n d e r i n g  

t h e  par-sing i n t o  t h a t  t r a p  of  protons from s o l a r  c o r p u s c u l a r  s t r e a m s  

endowed wi th  e n e r g i e s  of t h e  o r d e r  of u n i t s  and t e n s  o f  keV. 

%2 
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Fig. 3. E x t e r i o r  view o f  the c o n t a i n e r  
o f  t h e  1st cosmic r o c k e t  

Arrows p o i n t  t o  trr?.ps i n s t a l l e d  on t h e  e x t . s u r f .  
..Ir -_ - - " 

. I  l _ -  L 

Fig.  4. E x t e r i o r ' v i e w  of t h e  c o n t a i n e r  
o f  t h e  2nd cosmic r o c k e t .  
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F ig .  5. E x t e r i o r  view of t h e  A I S  of 
t h e  t h i r d  cosmic r o c k e t .  

Fig.  6. E x t e r i o r  view of t h e  A I S  o f  t h e  
f o u r t h  cosmic rocke t  (Venus probe)  

launched on 1 2  February 1961. 

* A I S  for Automatic I n t e r p l a n e t a r y  S t a t i o n  
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O f  t h e  f o u r  t r a p s  i n s t a l l e d  aboard t h e  AIS o f  t h e  t h i r d  

cosmic r o c k e t ,  two opera ted  a l o n g  t i n e  with c o n s t a n t  p o t e n t i a l  

i n  t h e  e x t e r i o r  g r i d s ,  and two were switched on o n l y  f o r  s h o r t  

i n t e r v a l s  of t i m e ,  while  t h e  p o t e n t i a l s  of  t h e i r  e x t e r i o r  g r i d s  

v a r i e d  i n  a "toothedrr f a s h i o n .  

G e n e r a l l y  speaking ,  t h e  c o l l e c t o r  c u r r e n t  i n  t h e  t h r e e -  

e l e c t r o d e  t r a p ,  switched on according t o  t h e  i n d i c a t e d  scheme, 

(F ig .  5 o f  [13 ), may be induced by t h e  fo l lowing  charged p a r t i -  

c l e s :  p o s i t i v e  i o n s  from t h e  o u t e r  medium with e n e r g i e s  s u f f i c i e n t  

t o  overcome t h e  f i e l d  d e c e l e r a t i o n  c r e a t e d  by t h e  e x t e r i o r  g r i d  

( i n  case  when i t s  p o t e n t i a l  induces  a d e c e l e r a t i n g  f i e l d  f o r  t h e  

p o s i t i v e  i o n s ) ;  f a s t  e l e c t r o n s  from t h e  o u t e r  medium wi th  e n e m i e s  

s i i f f i z i e n t  +,e c.rerrome t h e  d e c e l e r a t i n g  f i e l d  induced by t h e  i n n e r  

g r i d  o f  t h e  t r a p ;  p a r t  of p h o t o e l e c t r o n s  e m i t t e d  by t h e  i n n e r  g r i d  

under  t h e  e f f e c t  o f  s o l a r  u l t r a v i o l e t .  

Because o f  t h a t ,  t h e  i n t e r p r e t a t i o n  o f  c o l l e c t o r  c u r r e n t  

measurements may a t  first s i g h t  appear t o  be ambiguous. However, 

an  a p p r o p r i a t e  s e l e c t i o n  o f  o u t e r  g r i d  p o t e n t i a l s  and a correspon- 

d i n g  r e p a r t i t i o n  of t r a p s  on t h e  c o n t a i n e r  coupled with a t t e n t i v e  

examinat ion o f  t h e  r e s u l t s  of measurements, allow t o  r e l i a b l y  sepa-  

r a t e  c e r t a i n  e f f e c t s  from t h e  o t h e r s  and o b t a i n  t h e  r e q u i r e d  

es t imates .  

2. THE I . -- OU'I'EEZMOST BELT OF CHARGED PARTICLES 

SURROUNDING THE EARTH. 

F i g ,  7 c h a r a c t e r i z e s  t h e  r e s u l t s  o f  measurements o f  c o l l e c t o r  

c u r r e n t s  d u r i n g  t h e  f l i g h t  of  t h e  second cosmic r o c k e t  a t  d i s t a n c e s  

from t h e  G a r t h ' s  s u r f a c e  R >20000km. The curves  1 and 2 r e s p e c t i -  

v e l y  are t h e  upper and l o w e r  boundary v a l u e s ,  w i t h i n  whose l i m i t s  

l a y  t h e  values of t r a p s '  c o l l e c t o r  c u r r e n t s  (wi th  cy = -10, - 5 , 0 V.). 
a2 - 

Curve 3 is the  upper limit of c u r r e n t s  i n  t h e  t r a p  with 47 -15 V. 
g2 
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The curves a r e  r e l a t e d  t o  two p o r t i o n s  of the  t r a j e c t o r y :  

t h e  end o f  t h e  f i r s t  t r a j e c t o r y  (from 110000 t o  lgOOOOkm) has  

been dropped, as by t h e  c h a r a c t e r  of i t s  c u r r e n t s  i t  corresponds 

t o  t h e  p o r t i o n  from 80000 t o  110000km, and t h e  beginning o f  t h e  

second p o r t i o n  (from 245OOOto 330000km) h a s  been dropped s i n c e  

by t h e  c h a r a c t e r  o f  t h e  c u r r e n t s  i t  corresponds t o  t h e  p o r t i o n  from 

3 3 0 0 0 0 t o  370000km. The i n t e r r u p t i o n  from R ~ 1 1 0 0 0 0 k m  t o - 2 4 5 0 0 0  

Km was caused by t h e  absence of r q o  r e c e p t i o n  o v e r  t h e  USSR t e r r i -  

t o r y  on account o f  r o c k e t ' s  p a s s i n g  over  t h e  Western hemisphere.  

I n s i d e  t h e  i n d i c a t e d  i n t e r v a l s  t h e  va lues  of  t h e  c u r r e n t  of each 

t r a p  o s c i l l a t e  , and t h e i r  o s c i l l a t i o n s  agree  wel l  with r o t a t i o n  

p e r i o d s  of t h e  c o n t a i n e r ,  determined by d a t a  independent  from t r a p  

r e a d i n g s  ( f o r  example, by t h e  r o t a t i o n  of  r a d i o s i g n a l s '  p o l a r i z a -  

t i o n  p l a n e ,  r e c e i v e d  from t h e  c o n t a i n e r ) .  

1 

A t t e n t i o n  must be drawn t o  the  f a c t  t h a t  t h e  g r e a t e s t  

-1 0 
va lue  of  r e g i s t e r e d  n e g a t i v e  c o l l e c t o r  c u r r e n t s  a t  p o r t i o n s  

R C 50 000 km and R > 75 + 80 000 km nowhere exceeds 6 1 0  a, 
and beginning wi th  

t i v e  c o l l e c t o r  c u r r e n t s  i s  observed; t h e y  r e a c h  11 8 10- loa  f o r  

R - 65 000 + 70 000 k m .  It must a l s o  be noted  t h a t  over  t h e  p o r t i o n  

from 55 000 t o  75 000 km ( d u r i n g  about 1.5 hours  f l i g h t  >, only 

n e g a t i v e  c u r r e n t s  were r e g i s t e r e d  i n  all f o u r  t r a p s .  S ince  t h e  

t r a p s  were disposed a t  summits of  the t e t r z h e d r o n  i n s c r i b e d  i n  t h e  

s p h e r e ,  and though a t  bast  one of them was at  a g iven  moment i n  

t h e  s h a d e ,  t h e  s i n u l t a n e o u s  presence o f  n e g a t i v e  c o l l e c t o r  c u r r e n t s  

may be expla ined  only  by c o n t a i n e r  h i t t i n g  over  t h a t  p o r t i o n  an 

e l e c t r o n  flu with  e n e r g i e s  exceeding 200 e V  (such e l e c t r o n s  a r e  
a r e  capable  of  overcoming t h e  d e c e l e r a t i n g  f i e l d  of  t h e  i n n e r  g r i d  

and r e a c h  i n t o  t h e  c o l l e c t o r ) .  Since t h e s e  f l u x e s  have not  been 

r e g i s t e r e d  by i n s t r u a e n t s  designed f o r  cosmic r a y  m:asurement ( t h e  

minimum energy of r e g i s t e r e d  p a r t i c l e s  be ing  about 20 keV), and i n -  

s t a l l e d  i n  t h e  same c o n t a i n e r ,  the  upper  energy t h r e s n o l d  f o r  t h e s e  

e l e c t r o n s  i s  20 keV. 

R /v 48000 +50000km a c l e a r  i n c r e a s e  o f  nega- 
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Experiments wi th  t r a p s  s i m i l a r l y  d isposed  i n  t h e  second 

cosmic r o c k e t ,  c a r r i e d  o u t  i n  t h e  e l e c t r o n  a c c e l e r a t o r ,  have shown 

t h a t  a t  t r a p  i r r a d i a t i o n  by e l e c t r o n  f l u x  wi th  e n e r g i e s  from 200 e V  

t o  40 keV, t h e  c u r r e n t  i n  t h e  c o l l e c t o r  c i r c u i t  may be l e s s  t h a n  

t h e  q u a n t i t y  determined by f l u x  i n c i d e n t  on t h e  c o l l e c t o r ,  by no 
more t h a n  2 t  3 t imes  (as a r e s u l t  o f  e l e c t r o n  r e f l e c t i o n  from 

t h e  c o l l e c t o r ,  and at t h e  expense o f  t h e  most e n e r g e t i c  p a r t  o f  

secondary e l e c t r o n s ,  n o t  be ing  suppressed  by t h e  d e c e l e r a t i n g  f i e l d  

o f  t h e  second g r i d ) .  When account ing  t h i s  c i rcumstance ,  t h e  e s t i m a t e  

o f  t h e  d e n s i t y  of e l e c t r o n  f l u x e s  r e g - s t e r e d  over  t h e  p o r t i o n  from 
50 000 t o  75 000 Irm from t h e  E a r t h  g ives  N w (1.5 + 4) 1 0  8 cmm2. s e c  -1 . 

These measurements, cor robora ted  by t h e  d a t a  o f  t h e  first 

cosmic r o c k e t ,  p rovide  a b a s i s  t o  assert about  t h e  e x i s t e n c e  o f  an 

outermost  b e l t  of charged p a r t i c l e s ,  su r round ing  the  E a r t h  and dispo-  

s e d  beyond t h e  r a d i a t i o n  b e l t s .  The boundar ies  o f  t h i s  b e l t  pass 

a l o n g  t h e  l i n e s  o f  fo rce  o f  t h e  geomagnetic f i e l d ,  s i m i l a r l y  t o  

boundar ies  o f  E a r t h ' s  r a d i a t i o n  b e l t s .  ( s e e  F i g . 8 )  . It is  formed 

o f  p a r t i c l e s ,  whose e n e r g i e s  a r e  i n s u f f i c i e n t  t o  be pe rce ived  by 

t h e  i n d i c a t c r s  designed t o  r e g i s t e r  p o r t i c l e s  i n  t h e  r a d i a t i o n  b e l t s .  

Y 

. . . . . . . .  . . .  . .  . . . . . . . . .  - .  . . . . . . . . . . . . .  . . . . . . .  . .  . . . . . . . .  . . . . . .  
. .  . .  

Fig.  8.  Scherce showing t h e  d i s p o s i t i o n  o f  b e l t s  
of charged p a r t i c l e s .  

1 - 9.nnerf1 r a d i a t i o n  b e l t  ; 2 - "outer"  r a d i a t i o n  b e l t  ; 
3 -  outermost  b e l t ;  4 - geomamet ic  equa to r .  
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Communications concerning t h e  d e t e c t i o n  of e l e c t r o n  f l u x e s  

a t  d i s t a n c e s  of 50 + 74 000 k m  from the s u r f a c e  of  t h e  E a r t h  and 

t h e  t h i r d  r a d i a t i o n  b e l t  a r e  i n c l u d e d  i n  r e f e r e n c e s  [ 2  - 51. 

Comparison of  t h e  r e s u l t s  o f  magnetic measurements c a r r i e d  

o u t  on t h e  American s a t e l l i t e  Explorer  V I  i n  August 1959 and on t h e  

cosmic r o c k e t  P i o n e e r  V i n  March 1 9 6 0 l e d  t h e  a u t h o r s  C63 of  t h e s e  

experiments  t o  t h e  r e p r e s e n t a t i o n  on the e x i s t e n c e  of a r i n g  c u r r e n t  

s u r r o u n d i n g  t h e  E a r t h ,  with a t o t a l  c u r r e n t  of 5 10  a, The a u t h o r s  

r e f e r r e d - t o  reached t h e  conclus ion  t h a t  t h e  t o r o i d a l  model wi th  a 
c o n s t a n t  c u r r e n t  d e n s i t y  i n  c r o s s - s e c t i o n ,  and a c i r c u l a r  c r o s s - s e c t i o n  

w i t h  a c e n t e r  a t  t h e  d i s t a n c e  of  t e n  E a r t h  r a d i i  ( l O R E )  from t h e  ten- 

t e r  o f  t h e  E a r t h  ( t h u s  about 58,000 km from t h e  E a r t h ' s  s u r f a c e )  

and wi th  a r a d i u s  equal  t o  3 
t h e  exper imenta l  d a t a  o f  magnetic measurements. 

6 

( t h i s  about 1 9  000 kmlagree wel l  w i t h  

The f i r s t  two S o v i e t  cosmic r o c k e t s  c rossed  t h e  geomagnetic 

e q u a t o r  a t  a d i s t a n c e  of  about  60000 km from t h e  E c r t h ' s  s u r f a c e ,  

t h u s  i n  t h e  r e g i o n  where t h e  c e n t e r  o f  t h e  r i n g  c u r r e n t  is l o c a t e d ,  

and whose e x i s t e n c e  fo l lows  from t h e  d a t a  o f  American magnetic mea- 

surements .  As may be s e e n  from Fig.  7 ,  t h e  c e n t e r  of  t h e  reg ion  i n  

which e l e c t r o n  f l u x e s  wi th  E > 200 eV were d e t e c t e d  d u r i n g  t h e  

f l i g h t  of t h e  second cosmic r o c k e t ,  is l o c a t e d  a t  a h e i g h t  of t h e  

o r d e r  of  60 +65 000km from t h e  s u r f a c e  of  t h e  E a r t h ,  i. e .  n e a r  t h e  

c e n t e r  o f  t h e  r i n g  c u r r e n t  computed accord ing  t o  E x p l o r e r  V I  d a t a .  

The naximum of  e l e c t r o n  f l u x e s '  d e n s i t y  l i e s  i n  a r e g i o n  s t r e t c h i n g  

20000km ( a t  55 t o  75000km h e i g h t ) ,  while  t h e  l e n g t h  o f  t h e  whole 

r e g i o n  where e l e c t r o n  f l u x e s  a r e  d e t e c t e d ,  is about 40000 k m ,  which 

i s  very  c l o s e  t o  t h e  diameter  of  the  r i n g  c u r r e n t  ( 2 a  = 6 %), 
computed i n  t h e  c-ork of r e f e r e n c e  C61, 

e 

The c u r r e n t ' s  d e n s i t y  ( o r  of e l e c t r o n  f l u x )  i n c r e a s e s  as 

i t  g e t s  n e a r e r  t o  t h e  c e n t e r  o f  t h e  r e r i o n  of  t h e i r  e x i s t e n c e ,  and 

d e c r e a s e s  n e a r  t h e  r e g i o n ' s  boundaries ,  as t h i s  r e s u l t s  from t h e  

experiments  with charged p a r t i c l e  t r aps ,  while  i n  r e f e r e n c e  C63 i t  
was t & e n  i n v a r i a b l e  a long  t h e  c u r r e n t  r i n g  s e c t i o n .  However i t  is 
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q u i t e  c l e a r ,  and i t  i s  i n d i c a t e d  i n  C61, t h a t  such model of  

r i n g  c u r r e n t  was acceFted only  for the  s i m p l i f i c a t i o n  of calcu-  

l a t i o n s .  One may suppose,  t h a t  t h e  c u r r e n t  c r e a t i n g  magnetic 

e f f e c t s ,  r e g i s t e r e d  on American probes ,  occurs  as a consequence 

o f  magnetic f i e l d  inhomogeneity and i t  r e a l l y  c o n s t i t u t e s  a d r i f t  

c u r r e n t  o f  e l e c t r o n s  i n  t h e  outermost b e l t .  

The q u a n t i t a t i v e  comparison of  t h e  d e n s i t y  o f  e l e c t r o n  

f l u x e s  by means of  t r a p s  with t h e  c u r r e n t  d e n s i t y  i n  t h e  " r i n g  

c u r r e n t "  computed i n  C61, is  d i f f i c u l t  on account of  t h e  f a c t  

t h a t  t h e  de te rmina t ion  of  a d r i f t  c u r r e n t  i n  a -plasma i n  which 

t h e  s ~ e c f i c  k i n e t i c  e:lergy of a p a r t i k l e  W k i s  c l o s e  t o  t h e  spe- 

c i f i c  energy of  a magnetic f i e l d  W , i s  s t i l l  an unresolved problem. 

P r e c i s e l y  such a case  i s  observed i n  t h e  outermost b e l t :  T h i s  is 

apparent  from t h e  f a c t  t h a t  magnetic f i e l d  d i s t u r b a n c e s  are commen- 

s u r a t e  vr-th t h e  magnetic f i e l d  i t s e l f .  I f  hov-ever we make use of  

s t a n d a r d  formulae f o r  a d r i f t  c u r r e n t  ( s t r i c t l y  s p e a k i n g  only  

v a l i d  f o r  WE >> Wk), w e  may s e e  from [51, t h a t  t h e  va lue  o f  e l e c -  

t r o n  f l u x e s  r e g i s t e r e d  by t h e  t r a p s  may be i n t e l l i g e n t l y  made t o  

a g r e e  w e l l  with t h e  value of geomagnetic f i e l d  d i s t u r b a n c e s ,  revea- 

l e d  i n  t h e  very  same r e c i o n  i n  r e f e r e n c e  C61. 

The experiments with charged p a r t i c l e  t r a p s  i n  r e g i o n s  

remote from t h e  E a r t h  by d i s t a n c e s  of  t h e  o r d e r  o f  5 O t  80000 km, 

and t h e  d a t a  on magnetic measurements a t  same d i s t a n c e s  C61 are 

evidence t h a t  t h e  outermost b e l t  o f  charged p a r t i c l e s  around t h e  

E a r t h  i s  n o t  a s p o r a d i c  phenomenon, but  a c o n s t a n t  formation.  

The problem of  subseql-ent i n v e s t i g a t i o n s  of  t h a t  b e l t ,  is making 

more p r e c i s e  t h e  knowledge of  i t s  p r o p e r t i e s ,  and i n  p a r t i c u l a r  of  

i t s  v a r i a b i l i t y  i n  time and space ,  and also o f  t h e  e n e r g e t i c  spec-  

t r u n  o f  e i e c t r o n s  c r e a t i n g  t h e  e f i e c t s ,  t h a t  were r e v e a l e d  through 

t h e  Americztt and S o v i e t  experiments.  
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3 .  SOLAR COiiPUSCULAR STREAMS.  IONIZED INTERPLANETAEY G A S .  

It is c l e a r l y  v i s i b l e  i n  t h e  same Fig.  7 ,  t h a t  p o s i t i v e  

-111 

c o l l e c t o r  cur ren tawere  r e g i s t e r e d  i n  a l l  t r a p s  ove r  t h e  l a s t  por- 

t i o n  o f  t h e  t r a j e c t o r y  o f  t h e  second cosmic r o c k e t  ( t h e  beginning  

o f  which corresponds t o  t h e  resuming of radiocommunication with 

t h e  c o n t a i n e r  at R - 255 000 km, on 1 3  September 1959, a t  1 9  02 h r s  

Moscow t ime) .  T h i s  i n c l u d e s  a l s o  t h e  t r a p  wi th  a p o s i t i v e  p o t e n t i a l  

i n  t h e  o u t e r  g r i d ,  

a r e  i d e n t i c a l  i n  all f o u r  t r a p s .  During t h a t  p o r t i o n  o f  t h e  f l i g h t  

t h e  geomagnetic d i s t u r b a n c e s  on E a r t h  a r e  c h a r a c t e r i z e d  by t h e  

K -  i n d e x ,  equal  t o  5 [7, 83. There fo re ,  first were r e g i s t e r e d  

f l u x e s  of  p o s i t i v e  i o n s  from s o l a r  corpuscules  ( t h e  e l e c t r o n s  o f  

s o l a r  c o r p u s c u l a r  s t r eams  do n o t  c a r r y  enough energy t o  overcome 

t h e  d e c e l e r a t i n g  f i e l d  induced by the t r a p ' s  i n n e r  g r i d ) .  The pos i -  

t i v e  c o l l e c t o r  c u r r e n t  Ik > ( 5  t 7 )  10-l' a corresponds  t o  t h e  

d e n s i t y  o f  t h e  flux o f  c o r p u s c u l e s -  about  2 .lo cm s e c  b 

=15V. The g r e a t e s t  magnitudes o f  t h e  c u r r e n t  
%2 
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E a r l i e r ,  r e g i s t e r e d  were i n  t h e  f o u r  t r a p s  d u r i n g  11 hours  

of  c o n t a i n e r ' s  f l i g h t  ( f rom R 80 000km t o  R -.190OOOkm) c u r r e n t s  

whose v a l u e s  o s c i l l a t e d  between t h e  n e g a t i v e  v a l u e s  r each ing  

( 5 + 6 )  *loo10 a, and z e r o  (obvious ly  cor responding  t o  t r a p  loca -  

t i o n  i n  t h e  shady s i d e  o f  t h e  c o n t a i n e r ) .  During t h a t  t ime,  t h e  

geomagnetic d i s t u r b a n c e s  were c h a r a c t e r i z e d  by K-indices  , success ive -  

l y  t a k i n g  t h e  va lues  4, 2 and 2 [ 7 ,  81. 

A t  time of p o s i t i v e  c u r r e n t  appearance o v e r  t h e  l a s t  s t r e t c h  

of  t h e  t r a j e c t o r y ,  n e g a t i v e  c u r r e n t s  d i d  no t  d i s a p p e a r ,  and t h e i r  

magnitude dkcreased  i n s i g n i f i c a n t l y .  Th i s  a t t e s t s  t h a t  t h e  o r i en -  

I t a t i o n  of t h e  t r a p ,  f o r  which t h e  the  i n c i d e n t  f low of  corpuscules  c 
r e a c h e s  i ts  maximum v a l u e ,  does not c o i n c i d e  with t h e  o r i e n t a t i o n  

at which t h e  r e v e r s e  c u r r e n t  reaches t h e  maximum, t h e  l a t t e r  be ing  

induced  by photoemission from t h e  i n n e r  g r i d  of  t h e  t r a p  ( f o r  i n  

o p p o s i t e  case  no nega t ive  c u r r e n t s  could have been observed) .  



Cases o f  absence of p o s i t i v e  c u r r e n t s  I > l O ' l O a  were 

more than  once r e g i s t e r e d  d u r i n g  t h e  f l i gh t  o f  t h e  A I S  launched 

w i t h  t h e  a i d  of t h e  t h i r d  cosmic rocke t .  Thus, f o r  i n s t a n c e ,  pos i -  

t i v e  c u r r e n t s  were t o t a l l y  a b s e n t  i n  two t r a p s  with p o t e n t i a l s  i n  

k 

t h e  o u t e r  g r i d s  yg2 = +25V and qg2= - 1 0  V d u r i n g  a h a l f  hour 

t e l e m e t r i n g  of  d a t a ,  having s t a r t e d  at 1730 hours  Moscow time on 

8 October  1959 at  t h e  d i s t a n c e  o f  t h e  o r d e r  of  449 000 k m  from t h e  

E a r t h .  During t h a t  s e s s i o n  and i n  t h e  fo1lorP;ing t h r e e  hours  t h e  

geomagnetic d i s t u r b a n c e s  were c h a r a c t e r i z e d  by a K-index equa l  t o  2. 

It i s  i n t e r e s t i n g  t o  no te  t h e  c a s e s  of  r e g i s t r a t i o n  o f  more 

s i g n i f i c a n t  co rpuscu la r  s t r eams  than  du r ing  t h e  f l i g h t  o f  t h e  second 

cosmic r o c k e t .  Such are t h e  obse rva t ions  made d u r i n g  t h e  flights of 

t h e  t h i r d  and f o u r t h  cosmic r o c k e t s .  

Saw-like p u l s e s  of vo l t age  were f e d  with a pe r iod  o f  about  

20  seconds  s e v e r a l  times d u r i n g  four-minute i n t e r v a l s  t o  two t r a p s  

o f  t h e  f o u r  i n s t a l l e d  aboard t h e  AIS o f  t h e  3 rd  cosmic r o c k e t ,  

They were superimposed t o  t h e  cons t an t  vo l t age  minus 5 v o l t s  r e l a t i -  

ve t o  t h e  frame of  t h e  c o n t a i n e r ,  A s  a r e s u l t ,  p o t e n t i a l s  cp o f  
g2 

t h e  o u t e r  g r i d s  r e l a t i v e  t o  t h e  frame v a r i e d  from +9 t o  - 1 9  V. 

The graphs  of  c o l l e c t o r  c u r r e n t  v a r i a t i o n s  of  bo th  t r a p s  du r ing  one 

such  i n t e r v a l  ( 1 4  52 Moscow time on 4 October  1959 a t  R ,126 000 km 
from t h e  E a r t h )  are brought o u t  i n  F ig .9  ( n e x t  page) .  TQ c o n s t r u c t  

t h e s e  g raphs ,  240 p o i n t s  were u t i l i z e d ,  t h a t  were d isposed  i n  a 
k n o m  o r d e r  Setmeen r eco rd ings  o f  a l t e r n a t e  v o l t a g e  i n  o u t e r  g r i d s  

and t h e  r e g i s t r a t i o n s  of  t r a p s '  c o l l e c t o r  c u r r e n t s .  Dashes i n d i c a t e  

t h e  absence o f  d a t a  on measured va lues  of c u r r e n t s .  

It may be seen  from Fig .  9 how wel l  expressed  i s  t h e  e f f e c t  

of AIS r o t a t i o n ,  expressed  i n  a l t e r n a t e d  i n c r e a s e  and dec rease  of 
p o s i t i v e  c o l l e c t o r  c u r r e n t s  of both t r a p s  (wi th  a 1 5 0  s e c  p e r i o d ) .  

A t  t h e  same t ime ,  i t  is q u i t e  c l e a r  t h a t  t h e  v a r i a t i o n  of t r a p s t  col- 

l e c t o r  c u r r e n t s  i s  no t  connected w i t h  t h a t  of t h e i r  o u t e r  g r i d s t  poten-  

tials. 
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Number of  
s e s s i o n  

1 

2 

3 .  

1 4 .  

Date Beginning o f  Dis tance  from 
Feb 2 9 6 1  the  s e s s i o n  t h e  E a r t h ,  km 

Moscow time 

1 2  06 45 26 400 
1 2  1 4  2 5  165 ooo 
1 7  1 4  35 1 890 ooo 

T h i s  a p p a r e n t l y  i s  expla ined  by t h e  f a c t  t h a t  t h e  e n e r g i e s  

o f  p o s i t i v e  p a r t i c l e s  c r e a t i n g  c o l l e c t o r  c u r r e n t s ,  a r e  s u f f i c i e n t l y  

g r e a t ,  and t h e  v a $ i a t i o n s  o f  g r i d  p o t e n t i a l s  by about  30 V are 

immaterial. The i n t e n s i t y  of corpuscule  flux i n  t h i s  ca se  may be 

e s t i m a t e d  as be ing  4 - 1 0  cm eec  . L e t  us  no te  t h a t  t h e  i n d i c a -  

t e d  de t e rmina t ion  is r e l a t e d  t o  t h e  t ime i n t e r v a l  from 1454 t o  1458 
hours  Moscow time. The c h a r a c t e r i s t i c s  o f  geomagnetic d i s t u r b a n c e s  

(K- indices)  are t h e  fo l lowing  un t h e  c l o s e s t  t ime i n t e r v a l s  : 

8 -2 -1 

i n  t h e  i n t e r v a l  from 1 2  00 t o  15 00 (Moscow t . )  K = 4. 
i n  t h e  i n t e r v a l  from 1500 t o  18 00 h r s  - K = 6 .  

From our  viewpoint  t h e  d e n s i t y  measusurements o f  c o r p u s c u l a r  

flux d e n s i t y  c a r r i e d  o u t  du r ing  the f l i g h t  o f  t h e  f o u r t h  cosmic 

r o c k e t  (Venus probe of  1 2  Feb.1961) o f f e r  a s i g n i f i c a n t  i n t e r e s t .  

T h i s  is t h e  only  such  case to-da te ,  whereby measurements were conduc- 

t e d  by means of  two t r a p s  c o n s t a n t l y  o r i e n t e d  towards t h e  Sun, and 

whose o u t e r  g r i d  p o t e n t i a l s  were = + 5 0  V and = 0 V. 
%2 g2 

P resen ted  a r e  i n  F i g . 1 0 c o l l e c t o r  c u r r e n t  graphs* d u r i n g  

t h e  t h r e e  t e l e m e t e r i n g  s e s s i o n s ,  the  t r a n s m i t t e e  r e s u l t s  of which 

a r e  g iven  in ' the  fo l lowing  Tab le .  

* The graph demonstrated du r ing  the Symposium w a s  c o n s t r u c t e d  
acco rd ing  t o  d a t a  of  p re l imina ry  p rocess ing .  F i g . 1 0  o f f e r s  a 
c o r r e c t e d  graph.  
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It may be s e e n  from Fig. 10 ( n e x t  page)  t h a t  first,  at t i m e  
o f  ou r  experiments  w i t h  charged p a r t i c l e  t r a p s ,  t h e  c o l l e c t o r  

c u r r e n t  modulat ion,  caused by c o n t a i n e r  r o t a t i o n  is absen t .  

As may be s e e n  from t h e  graphs ,  c u r r e n t s  of bo th  t r a p s  o s c i l l a t e d  

n e a r  t h e  z e r o  va lues  du r ing  t h e  first s e s s i o n .  During t h e  second 

s e s s i o n  i d e n t i c d  p o s i t i v e  c u r r e n t s  IK - 5.10 a were r e g i s t e r -  

ed  i n  bo th  t r a p s .  

-10 

It must be borne i n  mind t h a t  t h e  a m p l i f i e r  o f  t h e  t r a p ' s  

c o l l e c t o r  c u r r e n t ,  t h e  o u t e r  g r i d  p o t e n t i a l  be ing  

a c h a r a c t e r i s t i c  c o n s i s t i n g  of t w o  l i n e a r  p o r t i o n s .  The s t e e p n e s s  

of  t h e  upper  p o r t i o n  was comparat ively small, t h e  m a x i m u m  measured 

c u r r e n t  having  been c l o s e  t o  8 *lo- a. The c o l l e c t o r  c u r r e n t  ampli-  

f i e r  o f  t h e  t r a p  w i t h  = 50 V had a c h a r a c t e r i s t i c  c l o s e  t o  

l i n e a r ,  and t h e  maximum measured c u r r e n t  was of  2 

qg2 = 0 ,  had 

8 

g2 
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. .  

It i s  s e e n  i n  Fig.10 t h a t  during t h e  t h i r d  s e s s i o n  o f  

d a t a  t e l e m e t e r i n g ,  g r e a t e r  c o l l e c t o r  p o s i t i v e  c u r r e n t s  were re- 

g i s t e r e d  i n  both t r a p s  than  a t  any time be fo re .  These c u r r e n t s  

correspond t o  t h e  d e n s i t y  of  t h e  flux of p o s i t i v e  corpuscules  

N 3 10 c m  s e c  . It is  imFortant  n o t i n g  t h a t  a t  about  1 2  00 

hours  PIoscow t i m e  a commencement of  a magnetic s t o r m  was  r e g i s -  

t e r e d  on E a r t h  wi th  a p e r t u r b a t i o n  ampli tude H /v 100 . 
9 -2 -1 

Thus, co rpuscu la r  s t r eam obse rva t ions  i n  t h e  i n t e r p l a n e -  

t a r y  space  gave. f o r  t h e  f i r s t  time in fo rma t ions  necessa ry  f o r  

t h e  e s t ab l i shmen t  of  q u a n t i t a t i v e  r e l a t i o n s h i p s  between t h e  den- 

s i t y  o f  t h e  s o l a r  c o r p u s c u l a r  s t r eam and t h e  i n t e n s i t y  of  geo- 

magnetic d i s t u r b a n c e s  i t  induces .  

The in fo rma t ions  expounded may be u t i l i z e d  f o r  t h e  e s t i -  

mate o f  p o s s i b l e  c o n c e n t r a t i o n s  of t h e  supposedly  e x i s t i n g  s t a t i o -  

n a r y  i n t e r p l a n e t a r y  i o n i z e d  gas. We may i n  p a r t i c u l a r  u t i l i z e  f o r  

t h a t  purpose t h e  graphs  brought  out i n  Fig.  9. 

I n  e s t i m a t i n g  t h e  concen t r a t ion  of s t a t i o n a r y  i o n i z e d  g a s ,  

which i s  devoid o f  d i r e c t e d  v e l o c i t y  r e l a t i v e  t o  t h e  Sun, one o f  

t h e  d i f f i c u l t i e s  s tems from t h e  f a c t  t h a t  a t  s m a l l  gas concentra-. 

t i o n s ,  t h e  *dens i ty  of pho toe lec t ron  f l u x  from c o n t a i n e r l s  s u r f a c e  

b e g i n s  t o  exceed t h e  d e n s i t y  of  t he  f l u x  of e l e c t r o n s  from t h e  

s u r r o u n d i n g  medium. As a r e s u l t ,  t h e  c o n t a i n e r  a c a u i r e s  a p o s i t i v e  

p o t e n t i a l  r e l a t i v e  t o  t h e  medium, and t h e  c o n c e n t r a t i o n  of  p o s i t i -  

ve i o n s  n e a r  i t  drops by comparison wi th  t h e i r  c o n c e n t r a t i o n  i n  

t h e  unper turbed  r eg ion .  I n  s p i t e  of t h e  f a c t  t h a t  beyond t h e  geo- 

magnet ic  f i e l d  t h e  i n t e r p l a n e t a r y  i o n i z e d  gas has  a s i g n i f i c a n t  

d i r e c t e d  v e l o c i t y  r e l a t i v e  t o  the c o n t a i n e r  ( e o u a l  t o  about t h e  

o r b i t a l  v e l o c i t y  of  t h e  Earth), t h e  p ro ton  energy i n  t h e  gas  f low,  

i n c i d e n t  upon t h e  c o n t a i n e r ,  is on ly  about  5eV,  and f o r  a p o s i t i -  

ve  c o n t a i n e r l s  p o t e n t i a l  o f  a few v o l t s ,  such p r o t o n s  may f u l l y  

d e c e l e r a t e .  

I 

I 

s 
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A s   vas a l r e a d y  no ted ,  i t  i s  c l e a r l y  v i s i b l e  from t h e  

graphs  of F i g . 9 ,  t h a t  t he  p o t e n t i a  v a r i a t i o n s  i n  t h e  o u t e r  

g r i d s  of  the t r a p s  by about 30 V (from +9 V t o  - 1 9  V) i n  no 

way i n f l u e n c e  t h e  magnitude o f  t h e  c o l l e c t o r  c u r r e n t .  S ince  at 

t h e  same time p o t e n t i a l s  o f  t r a p s '  o u t e r  g r i d s  r e l a t i v e  t o  t h e  

su r round ing  n e u t r a l  medium rrust n e c e s s a r i l y  pas s  through z e r o  

and even nega t ive  v a l u e s ,  t h e  f a c t  i t s e l f  o f  absence o f  e f f e c t  

on t h e  measured c u r r e n t s  of such s i g n i f i c a n t  v a r i a t i o n s  o f  t h e  

p o t e n t i a l  (by comparison wi th  t h e  p o s s i b l e  energy of p r o t o n s )  

i s  evidence  o f  sma l lnes s  of s t a t i o n a r y  gas c o n c e n t r a t i o n .  

Assuming t h a t  at some time i n t e r v a l  p a r t  cor responding  t o  F i g . 9 ,  

even if one of t h e  t a o  t r a p s  occupie's an optimum p o s i t i o n  r e l a -  

t i v e  t o  t h e  s t a t i o n a r y  gas f l o w  ( i . e . i t s  o r i e n t a t i o n  c o i n c i d e s  

wi th  t h e  v e l o c i t y  v e c t o r  vo o f  c o n t a i n e r ' s  o r b i t a l  motion around 

t h e  Sun) ,  and c o n s i d e r i n g  t h e  moment when 

o u t e r  g r i d  r e l a t i v e  t o  t h e  medium is n e a r  

t h e  p o t e n t i a l  o f  i t s  
ze ro  (we then  estimate 

which may only  o v e r r a t e  t h e  e s t ima te  o f  t h e  c o n c e n t r a t i o n  of  i o n s  

o f  s t a t i o n a r y  gas nio) , we have 

%in 
n 4 -  

SaevO i o  - 9 

where Imin is  t h e  minimum v a r i a t i o n  of t h e  c o l l e c t o r  c u r r e n t ,  

t h a t  may be r e l i a b l y  computed ( I  = 2 .. 
c r o s s - s e c t i o n  i n  cm , vo ~ $ 3  *lo c m  s e c  ; e  is  t h e  charge  o f  

t h e  e l e c t r o n  ; a i s  t h e  aggregate  t r anspa rency  c o e f f i c i e n t  o f  
t r a p ' s  g r i d s .  The s u b s t i t u t i o n  of numerical  va lues  g i v e s  

1 

; S - t h e  t r a p s  
2. Yn -1 

nioMl .5  cm -3 
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I n  1958- 1959, when experiments wi th  charged p a r t i c l e  

t r a p s  were i n  p r e p a r a t i o n  and had begun, i t  w a s  g e n e r a l l y  admi t ted  

t h a t  i n  t h e  r e g i o n  of t h e  o r b i t  of t h e  E a r t h  t h e  c o n c e n t r a t i o n  of  
i n t e r p l a n e t a r y  i o n i z e d  gas was o f  t h e  o r d e r  of 5 1 0  + 10 

Such a p i c t u r e  w a s  based on one hand on S ieden topf  and Behr expe- 

r imen t s  c93 on obse rva t ions  of p o l a r i z e d  z o d i a c a l  l i g h t ,  and on 

t h e  S t o r e y  experiments  c o n s i s t i n g  of atmospheric  w h i s t l e r  observa-  

t i o n s  C l O I  - o n  t h e  o t h e r .  The l a t t e r  provided f a t u i t i o u s l y  an  e s t i -  
mate of e l e c t r o n  c o n c e n t r a t i o n  n e a r  t h a t  o f  S iedentopf  and Behr. 

A t  p r e s e n t ,  and  owing t o  experiments  w i t h  t r a p s  we know t h a t  t h e  

S t o r e y  e s t i m a t e ,  r e l a t e d  t o  t h e  he igh t  o f  t h e  o r d e r  o f  11 000 km, 

w a s  c o r r e c t ,  b u t  i t  c h a r a c t e r i z e d  the  p e r i p h e r a l  r e g i o n  o f  t h e  

E a r t h ' s  gas s h e l l ,  s t r e t c h i n g  t o  about 20 O O O k m ,  and n o t  t h e  i n t e r -  

p l a n e t a r y  medium. The e s t i m a t e  of i n t e r p l a n e t a r y  gas c o n c e n t r a t i o n ,  

o b t a i n e d  on t h e  b a s i s  o f  c u r r e n t  measurements i n  charged p a r t i c l e  

t r a p s  on cosmic r o c k e t s ,  w a s  unexpected and i t  d iverged  from t h e  

e x i s t i n g  r e p r e s e n t a t i o n s  and t h e o r i e s  ( s e e  f o r  example t h e  Chapman 

t h e o r y  CUI, who c o n s i d e r s  t h e  i n t e r p l a n e t a r y  gas as t h e  e x t e n s i o n  

o f  t h e  s o l a r  corona  wi th  a concen t r a t ion  of  t h e  o r d e r  of 10 

and tempera ture  T & 1 O 5 O K  n e a r  t h e  E a r t h ) .  

2 3 

3 c ~ n - ~  

A t  t h e  same t i m e  i t  should  be no ted ,  t h a t  even as f a r  back 

as i n  1957 - 1958, Var i  de H u l s t  c121 and Fesenkov C131 have shown 

t h a t  t h e  p o h r i z a t i o n  o f  zod iaca l  l i g h t ,  s c a t t e r e d  i n  d u s t  p a r t i c l e s ,  

may be h igh .  L a t e l y ,  s e v e r a l  works have appeared i n  t h e  l a t e  1960 
and e a r l y  1961, from which i t  appears  t h a t  t h e  c o n c e n t r a t i o n  o f  

i n t e r p l a n e t a r y  gas is q u i t e  s m a l l .  These a r e  papers  by Blackwell  1243 
and Pope C151, r e s p e c t i v e l y  on zodiaca l  l i g h t  and on t h e  o b s e r v a t i o n  

of  a tmospher ic  w h i s t l e r s  of  t h e  llnoseslt ty$e.  

I n  conc lus ion  something should be s a i d  about t h e  p r e s p e c t i v e  

o f  f u r t h e r  experiments  with charged p a r t i c l e  t r a p s  i n  t h e  i n t e r p l a -  

n e t a r y  medium. I n , t h e  experiments  w i t h  t r a p s  s e t  up s o  f a r ,  t h e  

measurement s e n s i t i v i t y  w a s  l i m i t e d  by t h e  r e v e r s e  c o r r e n t  c r e a t e d  



, 
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by t h e  p h o t o e l e d t r o n s  from t h e  i n n e r  g r i d .  The presence o f  t h i s  

c u r r e n t  o f t e n  even h indered  t h e  i n t e r p r e t a t i o n  of  r e s u l t s .  A t  pre- 

s e n t  p r e p a r a t i o n s  a r e  drawing t o  a n  end o f  two v a r i a n t s  of  devices  

w i t h  t r a p s  ( a l s o  of ha l f - sphere  t y p e )  i n  which p a r t i c l e  f l u x  modu- 

l a t i o n  w i l l  be u t i l i z e d ,  t h e s e  p a r t i c l e s  emerging from t h e  surround- 

i n g  medium wi thout  modulation of  p h o t o e l e c t r o n  c u r r e n t .  The new 
d e v i c e s  a r e  designed t o  s t u d y  t h e  e n e r e g e t i c  spectrum o f  e l e c t r o n s  

i n  t h e  outermost r a d i a t i o n  b e l t  sur roucding  t h e  E a r t h ,  t h e  e n e r g e t i c  

spec t rum o f  s o l a r  corpuscules ,  and a l s o  t o  a t tempt  t h e  d e t e c t i o n  

o f  s t a t i o n a r y  i n t e r p l a n e t a r y  gas  (even a g a i n s t  t h e  background of  cor-  

p u s c u l a r  s t r e a m s ) .  We l e a r n e d  w i t h  g r e a t  i n t e r e s t  from t h e  work C16Y ' 

p u b l i s h e d  i n  t h e  USA, t h a t  measurements by means o f  t r a p s  i n  t h e  

i n t e r p l a n e t a r y  space  a r e  a l s o  being  prepared t h e r e  a l o n g  E i n e s  simi- 

l a r  t o  o u r s .  For t h e  s t u d y  of  p l a n e t a r y  ionospheres ,  t h r e e - e l e c t r o d e  

t r a p s  w i l l  a p p a r e n t l y  f i n d  t h e i r  a p p l i c a t i o n  with f e e d i n g  saw-like 

v o l t a g e s  t o  t h e i r  o u t e r  g r i d s .  The r e s u l t s  of  experiments  descr ibed  

h e r e  and i n  L13 allow t o  cons ider  t h a t  charged p a r t i c l e  t r a p s  on 

cosmic r o c k e t s  w i l l  p l a y  an impor tan t  p a r t  i n  t h e  s t u d y  of  i n t e r p l a -  

n e t a r y  s p a c e ,  o f  o t h e r  p l a n e t s '  atmospheres and o f  solar a c t i v i t y .  

Besides  t h e  a u t h o r  o f  t h i s  r e p o r t ,  t h e  fo l lowing  persons 

p a r t i c i p a t e d  i n  t h e  p r e p a r a t i o n  and conduct ing o f  experiments  and i n  

t h e  p r o c e s s i n g  of  r e s u l t s :  V. V. Bezrukikh, V. I). Ozerov and R. E. 

Rybchinskiy,  ~ 1 1  c o l l a b o r a t o r s  of the  Radio technica l  I n s t i t u t e  of  t h e  

USSR Academy of Sc iences .  As t o  t h e  i n t e r p r e t a t i o n  of  t h e  p a r t  o f  

t h e  work having b e a r i n g  t o  t h e  outermost b e l t  o f  charged p a r t i c l e s ,  

P r o f .  I. S. Shklovskiy,  V. G .  Kur t ,  V. I. Moroz of  t h e  AstronorLcd. 

I n s t i t u t e  i n  t h e  name of Shternberg  have c o n t r i b u t e d .  F i n a l l y ,  Prof .  

Rytov p a r t i c i p a t e d  i n  t h e  comparison and c o o r d i n a t i o n  of  t h e  r e s u l t s  

o f  measurements by meass o f  t r a p s  w i t h  t h e  American maqnetic measure- 

ments i n  t h e  r e g i o n  o f  t h e  outermost b e l t .  
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